Objective. The purpose of this study was to demonstrate a methodology for the incorporation of clinical practice guidelines into therapeutics modules as a form of curricular planning, assessment, and evaluation. Methods. This proposed methodology was demonstrated using a hypothyroidism module. Clinical practice guidelines were used as a way to provide structure, as well as to prepare students to meet the current standard of care. Using a rubric constructed from course objectives in conjunction with clinical practice guidelines, the curricular content of the module was evaluated. The main outcome measure was performance on a hypothyroidism case study. Results. The hypothyroidism module did not meet all expectations for student performance when compared with course objectives and practice guidelines. Conclusion. This proposed methodology could be used with a variety of disease states in curricular planning and revision efforts.
INTRODUCTION
Clinical practice guidelines provide a basis for an acceptable standard of care in treatment, diagnosis, and follow-up monitoring and care where substantial variation previously existed among clinicians. 1 Ideally they provide recommendations for care based on the best available evidence at the time. 2 Aside from the legal implications related to clinical practice guidelines from which standards of care are often established, clinical practice guidelines can provide a useful structure for curricular assessment. Clinical practice guidelines can provide structure and a starting point for creating and implementing a rubric to design and assess pharmacotherapeutic modules. With many disease states, course or class objectives may be insufficient to prepare students to meet the standard of care where such a standard has been established. Integration of clinical practice guidelines into the curriculum, specifically as they apply to disease states where pharmacotherapy is the primary treatment modality, has implications for both the practice of pharmacy and pharmaceutical care. The purpose of this study was to demonstrate a methodology for incorporating clinical practice guidelines into pharmacotherapeutic topics using a hypothyroidism module as an example.
Hypothyroidism is a disease treated primarily by pharmacologic methods, making it an excellent opportunity to provide pharmaceutical care and to demonstrate the proposed methodology. Clinical practice guidelines can be used as a framework for the diagnosis, treatment, and follow up of patients with hypothyroidism. 3 The pivotal role that pharmacists can play in the treatment of hypothyroidism is clear, since in 2002 Synthroid ranked second in total number of prescriptions dispensed and Levoxyl ranked 14th. 4 Together, Synthroid, and Levoxyl accounted for 2.1% of the over 3 billion prescriptions filled by pharmacists in 2002. 4 
METHODS

Proposed Methodology
The proposed methodology as shown in Figure 1 has potential application in all pharmacotherapeutic modules where a standard of care has been established. The clinical practice guidelines do not replace the need for course or class objectives, but rather serve to provide added structure to the material to ensure that students are able to provide the standard of care in their future prac-tice settings. This proposed methodology lends itself to both formative evaluation in designing a therapeutics module as well as in summative evaluation in revising or updating a current module.
Application of Proposed Methodology Using a Hypothyroidism Module
This study employed a descriptive cross-sectional study design. The current placement of the hypothyroidism module in the pharmacotherapeutics course is in the fall semester of the third year of the didactic portion of the doctor of pharmacy program. This module is the only exposure that pharmacy students receive specifically related to hypothyroidism prior to beginning their advanced pharmacy practice experiences (APPEs) in their final year of pharmacy school. Modules in the therapeutics courses mainly consisted of lecture, a case discussion, and assigned readings. Modules were not designed using clinical practice guidelines as a rubric. 
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Data Collection
The course instructor for the therapeutics course where the hypothyroidism module was taught in the curriculum provided course objectives, lecture notes, and reading assignments. Course objectives, along with published clinical practice guidelines and articles published in the literature were used to construct a rubric for data collection. Class or specific module objectives were not used in the course, so course objectives were used and are shown in Table 1 . Two sets of published guidelines for the treatment of hypothyroidism were used in the construction of the rubric. 3, 5 The first set of guidelines were developed by a 9-member ad hoc Standards of Care Committee of the American Thyroid Association with the expectation that more effective care can be provided at a cost savings. 5 The second set of guidelines were assembled by the American Association of Clinical Endocrinologists and the American College of Endocrinology with the intention of offering a system of care that should improve outcomes and reduce costs. 3 Additional elements for the rubric were gleaned from articles to address issues regarding thyroid hormone replacement and drug interactions. [6] [7] [8] [9] [10] These practice guidelines, along with other published literature, served to provide a structure for curricular planning and evaluation.
The main outcome measure was student performance on a hypothyroidism case study. The hypothyroidism case was used to assess the students understanding and retention of course material and was based on a case study presented in a therapeutics text. 11 The case study was modified to include information contained in the rubric to more completely address the stated course objectives and information from the clinical practice guidelines. The case was not taken from the required therapeutics text for the course due to the possibility that the students' familiarity with the material contained in the required text and possible exposure to the cases could potentially contaminate the results.
The hypothyroidism case study quiz was given to a fourth-year pharmacy student to determine an estimated time for completion. The case study content remained the same while associated items were shortened based on the time it took the fourth-year pharmacy student to complete the entire case study exercise so that it could be completed in the class time allotted for data collection. The case study was then given to students at the end of a required therapeutics class period (with permission from the course coordinator) approximately 3 months after they had completed and been tested on the hypothyroidism module of the therapeutics course. The natural decay of knowledge during the 3-month time period provided a more realistic reflection of student performance than if the case study had been given immediately following the presentation of the course material.
Data Analysis
Data were analyzed and summarized using descriptive statistics such as means, standard deviations, ranges, and percents. When analyzing the content of the hypothyroidism module, the course materials were compared with the rubric. The percentage of course information matching information on the rubric was analyzed in 3 ways: percentage occurring in the class lecture notes, percentage occurring in the case discussion materials, and the percentage occurring in the assigned reading. These percentages were used to describe how well the learning material content matched the course objectives and published clinical practice guidelines. Overall performance on the hypothyroidism case study, as well as testing points related to each of the individual 7 items, were analyzed. A scoring guide was developed in order to derive a numeric score and equivalent grade score.
RESULTS
Course materials were evaluated using the rubric. The lecture material contained 63.5% of the topics listed in the rubric and the reading assignment contained 62.5%. There was no case discussion section included in the hypothyroidism module. Overall, the hypothyroidism module contained 81% of the items listed in the rubric. Areas not covered in the course materials includ-
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3 Table 1 . Course Objectives for a Therapeutics Course Objectives
• describe the pathophysiology of selected disease states • recognize and describe the major signs and symptoms of selected disease states • describe the rationale for the use of certain therapeutic agents with relation to the pathophysiology of a given disease state • describe the mechanism of action of therapeutic agents utilized to treat selected disease • describe the mechanism of action of therapeutic agents utilized to treat selected disease • describe the relevant pharmacokinetic characteristics of drugs utilized to treat selected disease states • evaluate the efficacy, effectiveness, and safety of drugs in a given therapeutic class ed items such as frequency of thyroid level monitoring required during maintenance therapy, appropriate action if a patient misses a dose, and treatment of hypothyroidism in diabetes patients.
The overall scores on the case study ranged from 12% to 77% (M = 55% ± 15%). Six students scored between 70% and 79%, 13 scored between 60% and 69%, 11 scored between 50% and 59%, 4 scored between 40% and 49%, 6 scored between 30% and 39%, and 1 student scored between 10% and 19%. Assuming a minimum competency of 70% or a grade of "C," only 6 of 41 students achieved this level overall. It was assumed that the 1 student who received a 12% did not take the case seriously, as the answers given did not always pertain to the question asked.
Results of student performance on the case study categorized by the various testing points are shown in Table 2 . Students performed poorly on the following testing points: drug interactions, the signs and symptoms of over replacement, and what to do with missed doses. Students performed at or above minimum competency on being able to identify the signs and symptoms associated with hypothyroidism, and on bioequivalency issues associated with the various products available on the market.
DISCUSSION
The primary assumptions were that the students responded to the case study to the best of their ability and that they had all attended class on the day the hypothyroidism module was presented. No incentives were offered for participation or for performing well. No preannouncement was given, so students were not able to study material prior to administration of the case study. It is also unknown whether the information was retained beyond the 3-month testing period. The small sample size and unique characteristics of students at the University of Arizona may limit the generalizability of the results. The instructor who taught the module also did not provide individual objectives for the lectures. The methods, however, are generalizable.
The primary findings in this study were that the curriculum did not meet all expectations for student performance when compared with the course objectives and established clinical practice guidelines. Students did not perform equally on each of the testing points presented in the case study. The majority of the students did not meet a minimal competency of 70%. Not all the items that were missing from the course material were included as testing points in the case study. The poor performance of the students did reflect subject material that was not addressed in the course material yet included in the case study. Suggestions were provided to the course coordinator to take under advisement based on the findings of this study. These suggestions included revising the course material to encompass more of the rubric, adding a case discussion, and devising specific objectives for the module.
Clinical practice guidelines have been criticized as promoting "cookbook" medicine. 1, 2 In the context of curricular evaluation, clinical practice guidelines should be used as a tool for providing structure and promoting awareness of standards of care that exist and to which 
CONCLUSIONS
Clinical practice guidelines can be used in conjunction with course and class objectives to develop a rubric to both design a pharmacotherapeutics module and assess an existing module. This proposed methodology could be potentially useful to curriculum committees charged with revising specific course content.
